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(57)Abstract: 

PURPOSE: To obtain a degradable cellulose ester composition high in both photodegradability and 
moldabiiity, and useful for obtaining various molded products. 



CONSTITUTION: This composition comprises a cellulose ester such as cellulose acetate and anatase- 
type titanium dioxide >30m2/g in specific surface area (1), 0.001 -O.OSom in primary particle diameter (2), 
or 30m2/g in specific surface area and 0.001 -0.05nm in primary particle diameter (3). For higher 
photodegradability and dispersibility, the titanium dioxide may be surface-treated with a phosphorus 
compound such as a phosphate, a polyhydric alcohol or an amino acid. Use of a low-substitution degree 
cellulose ester <2.15 in average substitution degree can raise the biodegradability of this composition. 
Further, this composition may contain a plasticizer and/or aliphatic polyester and/or biodegradation 
promoter (e.g. an organic acid or its ester). 
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* NOTICES * 

JPO and INPfT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cellulose ester constituent with which it is a constituent containing cellulose ester, and 
anatase mold titanium oxide, and said titanium oxide has more than the diameter 0.001 of (2) primary 
particles - (3) specific surface area of 30m 2 / [ 0.07 micrometers or ] g, and 0.001-0.07 micrometers of 
diameters of a primary particle more than (1) specific surface area of 30m 2 / g. 

[Claim 2] The cellulose ester constituent according to claim 1 with which surface treatment of the titanium 
oxide is carried out by at least one component chosen from phosphorus compounds or its salt, polyhydric 
alcohol and amino acid, or its salt. 

[Claim 3] The cellulose ester constituent according to claim 1 or 2 with which surface treatment of the 
titanium oxide is carried out by at least one component of phosphorus compounds or its salt, and a 
polyhydric alcohol and amino acid or its salt 

[Claim 4] A cellulose ester constituent given in one term of claims 1-3 currently processed by at least one 
component chosen from the group which titanium oxide becomes from the amino acid which has a 
hydrophilic radical further in addition to a phosphoric acid or its salt, a glycol and the amino group that 
constitutes amino acid, and a carboxyl group, or its salt. 

[Claim 5] A cellulose ester constituent given in one term of claims 2-4 whose throughput to the titanium 
oxide 100 weight section is 0.01 - 20 weight section. 

[Claim 6] The cellulose ester constituent according to claim 1 with which titanium oxide is supporting 
transition metals, noble metals, or its compound. 

[Claim 7] The cellulose ester constituent with which it is a constituent containing cellulose ester and 
anatase mold titanium oxide, and surface treatment of said titanium oxide is carried out by at least one 
component chosen from phosphorus compounds or its salt polyhydric alcohol and amino acid, or its salt. 
[Claim 8] The cellulose ester constituent according to claim 1 or 7 whenever [ average permutation / of 
cellulose ester / whose ] are 1-2.8. 

[Claim 9] The cellulose ester constituent according to claim 1 or 7 whose cellulose ester is cellulose ester 
with the organic acid of carbon numbers 2-10. 

[Claim 10] The cellulose ester constituent according to claim 1 or 7 whose cellulose ester is cellulose 
acetate. 

[Claim 11] The cellulose ester constituent according to claim 1 or 7 which contains titanium oxide 0.01 - 
20 weight sections to the cellulose ester 100 weight section. 

[Claim 12] Furthermore, the cellulose ester constituent containing at least one component chosen from the 
group which consists of a plasticizer, aliphatic series polyester, and a biodegradation accelerator according 
to claim 1 or 7. 

[Claim 13] It is at least one compound chosen from the group which a plasticizer becomes from the 
aromatic-polyvalent-carboxylic-acid ester containing phthalic ester, aliphatic-polycarboxylic-acid ester, 
the lower-fatty-acid ester of polyhydric alcohol, and phosphoric ester, and aliphatic series polyester is 
molecular weight 200 to 20x104. Cellulose ester constituent according to claim 12 whose biodegradation 
accelerator it is polyester which it has and is an organic acid or its ester. 

[Claim 14] The cellulose ester constituent according to claim 1 or 7 with which it is a constituent 
containing two or more cellulose ester from which whenever [ permutation ] differs, and the whole cellulose 
ester contains 2.15 or less cellulose ester 10% of the weight or more whenever [ average permutation ]. 
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[Claim 15] As opposed to the cellulose ester 100 weight section with the organic acid of carbon numbers 
2-4 It is a constituent containing anatase mold titanium oxide 0.1 - 10 weight sections. While having more 
than the diameter 0.003 of (2) primary particles - (3) specific surface area of 50m 2 / [ 0.05 micrometers 
or ] g, and 0.003-0.05 micrometers of diameters of a primary particle more than (1) specific surface area of 
50m 2 / g, said titanium oxide The cellulose ester constituent in which surface treatment is carried out by 
at least one component chosen from phosphorus compounds or its salt, polyhydric alcohol and amino acid, 
or its salt. 

[Claim 16] Cellulose ester is 2.15 or less whenever [ average permutation ], and is ASTM. Cellulose ester 
constituent containing the cellulose ester understood by more than 60 % of the weight after four weeks in 
the test method according to D5209 on the basis of the amount of carbon dioxide gas to generate 
according to claim 1, 7, or 15. 

[Claim 17] The cellulose ester constituent containing the acetic-acid cellulose ester whose equivalent ratio 
of the alkali metal to 1.0-2.15, and the amount of sulfuric acids that remains, or alkaline earth metal is 0.1- 
1.1 average degree of polymerization 50-250 and whenever [ average permutation ] according to claim 1, 7, 
or 15. 

[Claim 18] Mold goods currently formed in one term of claims 1-17 with the cellulose ester constituent of 
a publication. 

[Claim 19] (1) Fiber which consists of mixed fiber of two or more cellulose ester from which whenever 
[ permutation ] differs, including the fiber currently formed in one term of claims 1-17 with the cellulose 
ester constituent of a publication, or the fiber of (2) above (1). 

[Claim 20] Whenever [ average permutation ] is 2.15 or less, and it is ASTM. Fiber according to claim 19 or 
fiber mold goods containing the fiber of the cellulose ester understood by more than 60 % of the weight 
after four weeks in the test method according to D5209 on the basis of the amount of carbon dioxide gas 
to generate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[O001] 

[Industrial Application] This invention relates to the mold goods using the photodegradable constituent and 

it containing cellulose ester. 

[O002] 

[Description of the Prior Art] Cellulose acetate is used for a filter tip and various film mold goods among 
cellulose ester, and the cellulose acetate butyrate and the cellulose nitrate are used for the coating etc. 
On the other hand, although cellulose ester has the property decomposed under ultraviolet rays, heat air, 
and the conditions of an outdoor exposure, the catabolic rate is very small compared with a cellulose. 
Therefore, if the mold goods which consist of used cellulose ester are discarded to the outdoors, it will 
continue at a long period of time, the gestalt of mold goods will be held, and it will become the cause of 
environmental pollution. When the mold goods especially consumed so much like a filter tip are discarded 
outdoors, fear of environmental pollution is high. Moreover, collecting all the mold goods discarded by the 
outdoors needs a huge amount of costs for recovery while it is impossible as a matter of fact. Moreover, 
since the calorific value accompanying combustion is large when incineration processing of the mold goods 
is carried out, the life of an incinerator becomes short. 

[0003] The photolysis promotion constituent of cellulose acetate is indicated by JP,57-26531,B, JP,57- 
3629 1,B, and JP.57-36292.B. Moreover, although adding the anatase mold titanium oxide specific surface 
area of 20m 2 / more than the crystal size of 50-1 500A and g (for example, 60-400m2 / g) to plastics is 
proposed by it in order to promote a photolysis to JP.51-37138.A, cellulose ester is not indicated as 
plastics. Furthermore, it is indicated by WO 93/24685 that the constituent containing cellulose ester and 
anatase mold titanium oxide has photodegradable. However, even if it adds these titanium oxide, there is a 
limit in raising photodegradable [ of cellulose ester ]. 

[0004] Furthermore, when manufacturing the cellulose ester fiber containing titanium oxide to stability, the 
water dispersion of the titanium oxide of 45% of the weight or more of concentration is added in the solvent 
solution (for example, acetone solution) of cellulose ester, and spinning of the obtained dope is usually 
carried out in many cases. While titanium oxide needs to distribute in water on the occasion of preparation 
of such a dope, it is required that spinning should be possible for a dope to stability. However, while 
specific surface area becomes large, the interaction between particles becomes large, and distributed 
stability tends to fall as the diameter of a primary particle of titanium oxide becomes small. It stops 
moreover, being able to carry out spinning of the dope to stability by condensation of the titanium oxide 
particle of a under [ a dope ]. 

[0005] Moreover, unlike the usual synthetic macromolecule, if cellulose ester remains as it is, a moldability 
is inferior in it. Therefore, the plasticizer is used for the constituent for shaping containing cellulose ester. 
For example, the cellulose acetate mold goods using the polyester of the average molecular weight 700- 
4000 obtained from the glycol and the aliphatic series dibasic acid are indicated by JP,43~16305,B as a 
polymer plasticizer of cellulose acetate. Said plasticizer is [ whenever / acetylation ] excellent in 
compatibility with 52% or more (2.2 or more [ Whenever / permutation ]) of cellulose acetate. 
[0006] Moreover, in JP,61-276836,A, these people proposed about the cellulosic resin constituent 
containing with an average molecular weight of about 250 to 3000 phthalic-acid system polyester in order 
to raise plasticity, non-volatile, and non-translatability. Also in this constituent, 52.2% or more (2.2 or more 
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[ Whenever / permutation ]) of cellulose ester is used whenever [ acetylation ]. 
[0007] Furthermore, in JP,61-36015,B, these people proposed the constituent for shaping containing a 
plasticizer 10-25 weight sections 50 to 57% (whenever [ permutation ] 2.1-2.5) to the cellulose acetate 
100 weight section of polymerization degree 50-120 whenever [ acetylation ] in order to improve the heat- 
resistant deformans and cutting ability in mold goods. 

[0008] Moreover, the mixture which contains cyclic-ester polymers, such as epsilon-caprolactone as a 
modifier, and thermoplastics, such as cellulose ester, in a U.S. Pat. No. 3781381 specification is indicated. 
The cellulose acetate of 2.5 is indicated whenever [ permutation ] as said cellulose ester by this 
precedence reference (example 14 reference). 

[0009] Furthermore, the constituent for thermoplastic shaping which contains 35 - 70% of SERUSU acetate 
butylate, 10-40% of cellulose acetate, 15-30% of tributyf citrate, 5 - 30% of citric-acid triethyl, and 1 - 
10% of polyethylene glycols in a U.S. Pat. No. 4731122 specification is indicated. 

[0010] However, these constituents are inferior in about [ not being taken into consideration at all about 
photodegradable and biodegradability ], photodegradable, and biodegradability. 

[001 1] In addition, the biodegradability synthetic-resin ingredient containing 50 - 90% of the weight of 
cellulose ester, 0 - 40% of the weight of a plasticizer, and the aliphatic series polyester of 5 - 30% of the 
weight of the molecular weight 500-3000 is indicated by JP,4-142344,A as a biodegradability constituent 
containing cellulose ester. 

[0012] However, it depends for the biodegradability of a constituent on the biodegradability of a plasticizer 
and aliphatic series polyester greatly this constituent is not not only taken into consideration at all about 
photodegradable, but, and the biodegradability of cellulose ester itself is not so high. Moreover, since it is 
necessary to use citrate etc. as a plasticizer, a high moldability cannot be given to cellulose ester. 
[0013] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer a 
photodegradable high cellulose ester constituent. 

[0014] Other purposes of this invention are to offer a photodegradable high cellulose ester constituent 
while being able to obtain the high dope of distributed stability and spinning nature, even if particle 
diameter is small. 

[0015] The purpose of further others of this invention is to offer the high cellulose ester constituent of 
biodegradability in addition to photodegradable. 

[0016] Another purpose of this invention is to offer the cellulose ester constituent excellent in a 
moldability and photodegradable while being able to use the usual plasticizer. 

[0017] Still more nearly another purpose of this invention is to offer the mold goods and fiber mold goods 
which were fabricated using the above-mentioned constituent. 

[0018] Even if other purposes of this invention discard the mold goods containing cellulose ester to the 
outdoors etc., it can decompose promptly in a nature and fear of environmental pollution is to offer the 
mold goods using little constituent and it. 
[0019] 

[Means for Solving the Problem] In order that this invention persons might attain said purpose, when the 
anatase mold titanium dioxide which has a specific specific surface area and/or mean particle diameter was 
wholeheartedly added to cellulose ester as a result of examination, they found out that photodegradable 
improved extremely and completed this invention. 

[0020] That is, the constituent of this invention is a constituent containing cellulose ester and anatase 
mold titanium oxide, and said titanium oxide has the diameter 0.001 of (2) primary particles - more than 
0.07-micrometer or (3) specific-surface-area of 30m 2/g, and 0.001-0.07 micrometers of diameters of a 
primary particle more than (1) specific surface area of 30m 2 / g. In order to raise photolysis activity, 
surface treatment of the anatase mold titanium oxide may be carried out by at least one component 
chosen from phosphorus compounds or its salt, polyhydric alcohol and amino acid, or its salt, and it may be 
supporting transition metals, noble metals, or its compound. 

[0021] In the constituent with which a cellulose ester constituent contains cellulose ester and anatase 
mold titanium oxide, when surface preparation of said titanium oxide is carried out by at least one 
component chosen from phosphorus compounds or its salt, polyhydric alcohol and amino acid, or its salt, 
especially the specific surface area and/or mean particle diameter of said titanium oxide are not restricted. 
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[0022] The amount of the anatase mold titanium oxide used is 0.01 - 20 weight section extent for example, 
to the cellulose ester 100 weight section. In addition, said titanium oxide is used for food, cosmetics, a 
coating, etc., and its safety to the body is high while it is authorized as a food additive. In addition, in this 
specification, "titanium oxide" may be called a "titanium dioxide, ' 

[0023] Whenever [ average permutation / of said cellulose ester ] may be one to about 2.8, and cellulose 
ester may be cellulose ester with the organic acid of carbon numbers 2-10 like various ester, for example, 
cellulose acetate. 

[0024] The cellulose ester constituent may contain at least one component further chosen from the group 
which consists of a plasticizer, aliphatic series polyester, and a biodegradation accelerator. Moreover, a 
cellulose ester constituent may be a constituent containing two or more cellulose ester from which 
whenever [ permutation ] differs. As for this constituent, the whole cellulose ester contains 2.15 or less 
cellulose ester 10% of the weight or more whenever [ average permutation ] in many cases. Furthermore, in 
order to raise biodegradability, the cellulose ester understood by more than 60 % of the weight after four 
weeks on the basis of the amount of carbon dioxide gas which is 2.15 or less whenever [ average 
permutation ], and is generated in the test method according to ASTMD5209 may be included. This 
biodegradability constituent may contain the cellulose ester whose equivalent ratio of the alkali metal to 
1.0-2.15, and the amount of sulfuric acids that remains, or alkaline earth metal is 0.1-1.1 average degree of 
polymerization 50-250 and whenever [ average permutation ]. 

[0025] Said cellulose ester constituent has a high moldability, and when obtaining various mold goods, it is 
useful. For example, the cellulose ester constituent is useful when forming fiber or the mixed fiber 
containing this fiber, and fiber moid goods. 
[0026] Below, this invention js explained at a detail. 

[0027] As cellulose ester, hybrid ester, such as inorganic-acid ester; cellulose acetate propionate, such as 
organic-acid ester; cellulose nitrates, such as cellulose acetate, cellulose butyrate, and cellulose 
propionate, a sulfuric-acid cellulose, and a phosphoric-acid cellulose, cellulose acetate butylate, cellulose 
acetate phthalate, and cellulose nitrate acetate, is illustrated, for example. These cellulose ester is 
independent or two or more sorts can use it, mixing. Organic-acid ester, the ester, the organic acid of 
carbon numbers 2-10, the ester which it is with the organic acid of carbon numbers 2-4 still more 
preferably, especially cellulose acetate are preferably desirable among these cellulose ester. 
[0028] Whenever [ average permutation / of cellulose ester ] is not restricted especially unless a 
moldability etc. is spoiled, but it can be chosen from the large range, for example, about (1.5 to about [ for 
example, ] 2.5) one to 2.8 range, according to an application. If cellulose ester is used whenever [ low 
permutation ], since biodegradability can be raised with photodegradable, cellulose ester can be 
decomposed to high effectiveness. 

[0029] Whenever [ average permutation / of cellulose ester ] is 1.1 to about 2.0 preferably [ it is desirable 
and ] to 1.0-2.15, and a pan 2.15 or less whenever [ high low permutation / of biodegradability ], for 
example. The water resisting property of mold goods falls that whenever [ permutation ] is less than 1 .0, 
and if 2.15 is exceeded, compatibility with other components and not only a melting fluidity but 
biodegradability will fall remarkably. 

[0030] In addition, whenever [ permutation / of cellulose ester ], if DS is explained taking the case of 
cellulose acetate, when setting joint acetic-acid % (whenever [ acetylation ]) to X, and Y=X/100, it can be 
computed by the following formula. 
[0031] 

Permutation whenever DS=(162xY)/(60-42xY) 

the average degree of polymerization of cellulose ester — 50-250 — it is 100 to about 200 preferably. [ for 
example, ] The mechanical property of mold goods falls that average degree of polymerization is less than 
50, and if 250 is exceeded, a fluidity and not only a moldability but biodegradability will fall. 
[0032] The average degree of polymerization (DP) of cellulose ester can be measured using an Ostwald 
viscometer. For example, about the solvent solution of cellulose ester, and a solvent, the fall time amount 
from a viscometer is measured at 25 degrees C, respectively, and average degree of polymerization can be 
calculated by the following formula. 

[0033] etare! =t/t0ln etarel =2.3026xlog etarel[eta] = (In etarel) — the inside of /CDP=[eta] / 9x10-4 type, 
and t — the fall time amount (second) of a cellulose ester solution, and tO The fall time amount (second) of 
a solvent is shown and C shows the concentration (g/L) of the cellulose ester in a solution. 
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[0034] In the above-mentioned approach, the concentration of the cellulose ester in a solution is usually 
about 0.2% (w/v), using an acetone as a solvent in many cases. 

[0035] In cellulose ester, it is ASTM (American Society for Testing and Materials) whenever [ high low 
permutation / of biodegradability ]. In the test method according to D5209, the cellulose ester which 
carries out decomposition preferably 60% of the weight or more after four weeks on the basis of the 
amount of carbon dioxide gas to generate 65% of the weight or more (for example, 65 - 100%) is contained. 
On the occasion of measurement of biodegradability, the active sludge of a city sewage disposal plant can 
be used as active sludge. In addition, decomposition % of cellulose ester can be converted into the carbon 
number which had the yield of a carbon dioxide decomposed, and can be computed from the rate to the 
number of total carbon before decomposition. 

[0036] The equivalent ratio with cellulose ester especially the amount of sulfuric acids which remains in 
cellulose ester whenever [ low permutation ] and alkali metal, or alkaline earth metal has big effect on the 
biodegradability of cellulose ester whenever [ low permutation ]. whenever [ low permutation / which is 
excellent in biodegradability ] — cellulose ester — for example, the equivalent ratio 0.1-1.1 of the alkali 
metal to the amount of sulfuric acids which remains, and/or alkaline earth metal — about 0.5 to 1.1 
cellulose ester is contained preferably. If thermal resistance is small in the equivalent ratio of alkali metal 
and/or alkaline earth metal being less than 0.1 and 1.1 is exceeded, the biodegradability of cellulose ester 
will fall. 

[0037] In addition, in case said sulfuric acid manufactures cellulose ester, it originates in the sulfuric acid 
used as a catalyst. The sulfuric acid could remain as not only the sulfuric acid of isolation but a sulfate and 
sulfo acetate, or a sulfate, and may separate. The total amount of sulfuric acids which remains in cellulose 
ester is S04 2-conversion, and is usually 1.8x10 -three to 6.0x10 to 2-% of the weight (0.005-0.1 -mo! %) 
extent. 

[0038] Alkali metal and alkaline earth metal are added for the processing for raising the heat-resistant 
stability of cellulose ester, such as cellulose acetate, while being added as a neutralizer of the sulfuric acid 
which is a catalyst. As these addition approaches, you may add in the liquid after reaction termination, and 
may add directly to cellulose ester, such as obtained cellulose acetate. 

[0039] As said alkali metal, a lithium, a potassium, sodium, etc. are contained and magnesium, calcium, 
strontium, barium, etc. are contained in an alkaline earth metal. 

[0040] The cellulose ester constituent of this invention may contain the cellulose ester whenever [ average 
permutation / whose ] is the equivalent ratio 0.1-1.1 of the alkali metal to 2,15 or less, average degree of 
polymerization 50-250, and the amount of sulfuric acids that remains, or alkaline earth metal in order to 
improve biodegradability further. 

[0041] The cellulose ester constituent of this invention may consist of cellulose ester independent which 
have whenever [ single average permutation ], and may contain two or more cellulose ester from which 
whenever [ permutation ] differs. 

[0042] in improving the biodegradability of the constituent which consisted of two or more cellulose ester 
from which whenever [ permutation ] differs, it contains cellulose ester and other cellulose ester (the 
following — especially, unless reference is made, it is called cellulose ester only whenever [ high 
permutation ]) whenever [ low permutation ] in many cases. That whenever [ permutation / of cellulose 
ester ] should just differ from whenever [ permutation / of cellulose ester ] whenever [ low permutation ], 
a substituent may be [ whenever / low permutation ] the same as the substituent of cellulose ester, and 
may differ [ whenever / said high permutation ]. Cellulose ester (2.2 or more [ For example, whenever / 
permutation ] still more preferably 2.4 or more cellulose ester) is contained [ whenever / high 
permutation ] in cellulose ester whenever [ inferior to biodegradability / high permutation ]. Moreover, 
cellulose ester has [ whenever / desirable high permutation ] a substituent the same as that of cellulose 
ester, or similar, especially the same substituent whenever [ low permutation ] in many cases. When 
cellulose ester is cellulose acetate whenever [ low permutation ], the organic-acid ester residue which has 
the carbon number which is about one to four carbon number is contained in said same or similar 
substituent. 

[0043] Even if the special feature of the constituent containing two or more cellulose ester from which 
whenever [ permutation ] differs has [ whenever / low permutation ] the little content of cellulose ester, it 
is in the point which can raise photodegradable [ of cellulose ester ], and biodegradability. whenever [ low 
permutation ] — the content of cellulose ester — 10% of the weight or more of the whole cellulose ester - 
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- desirable — 10- it is 10 - 75-% of the weight (for example, 10 - 50 % of the weight) extent still more 
preferably 90% of the weight. If the content of cellulose ester is 10 % of the weight or more whenever [ low 
permutation ], the resoivability of cellulose ester can be improved by leaps and bounds whenever [ inferior 
to photodegradable and biodegradability / high permutation ]. The cellulose ester constituent which 
contains cellulose ester 10% of the weight or more whenever [ low permutation ] as a cellulose ester 
component is ASTM. In the test method according to D5209, it understands by more than 25 % of the 
weight preferably 20% of the weight or more after four weeks on the basis of the amount of carbon dioxide 
gas to generate. In addition, a cellulose ester constituent can be photodissociated or biodegraded in a short 
time as the content of cellulose ester increases whenever [ low permutation ]. It is thought that the 
photolysis of such a constituent originates in oxidation of the cellulose ester by the titanium oxide 
activated by the optical exposure. Moreover, although the device of biodegradation is not clear, it is 
guessed by carrying out little content of the cellulose ester whenever [ low permutation ] that it is what 
the microorganism which originally does not have resoivability to cellulose ester whenever [ quantity 
permutation ] is acclimated, consequently also decomposes cellulose ester whenever [ high permutation ]. 
[0044] In addition, cellulose ester can be manufactured by the approach of common use irrespective of the 
size of whenever [ permutation ]. Moreover, it may hydrolyze and whenever [ permutation / of cellulose 
ester ] may adjust whenever [ permutation ], once adjusting whenever [ permutation ] at one step of 
reaction and manufacturing the high cellulose ester (for example, three substitution products) of whenever 
[ permutation ] on the occasion of a reaction with a cellulose, an organic acid, or an acid anhydride. 
[0045] The special feature of this invention is in the point which raises photodegradable with specific 
anatase mold titanium oxide. Although the crystal structure of a titanium dioxide can be divided roughly 
into a rutile mold and an anatase mold, compared with a rutile type titanium dioxide, anatase mold titanium 
oxide has very high activity with beams of light, such as ultraviolet rays. Therefore, in order to raise 
photodegradable, it is desirable to use an anatase mold titanium dioxide. 
[0046] The specific surface area and the particle diameter of a titanium dioxide also influence 
photooxidation nature greatly. That, is, whenever [ activation / of a titanium dioxide with beams of light, 
such as per unit weight and ultraviolet rays, ] can be raised as the particle diameter of a titanium dioxide is 
small and specific surface area becomes large. Therefore, if particle diameter is small and titanium oxide 
with a big specific surface area is used, it can raise photodegradable [ of cellulose ester ] by little addition. 
[0047] (1) For example, more than specific-surface-area of 30m 2/g by the BET adsorption method, 
preferably, the specific surface area of a titanium dioxide is 60-1 50m2 / g (for example, 60~10dm2 / g) 
extent still more preferably, and is 50-1 50m2 / g grade in many cases more than 50m2 / g (for example, 
50-200m2 / g grade). 

[0048] (2) the mean particle diameter of the primary particle of a titanium dioxide — for example, 
preferably, it is about 0.01-0.05 micrometers still more preferably, and 0.001-0.07 micrometers (for 
example, 0.002-0.05 micrometers) 0.003-0.05 micrometers are about 0.005-0.05 micrometers in many 
cases. 

[0049] Although the titanium dioxide should just have the property of either the aforementioned (1) specific 
surface area and (2) mean particle diameter, the titanium oxide which has the property of the both sides of 
the aforementioned (1) specific surface area and (2) mean particle diameter is contained in a desirable 
titanium dioxide. Such titanium dioxides are [ more than (3) specific surface area of 30m 2/g, and 0.001- 
0.07 micrometers (for example, 0.002-0.05 micrometers) of diameters of a primary particle ] specific 
surface area 60 - 150m2 / g, and about 0.01-0.05 micrometers of diameters of a primary particle still more 
preferably preferably in many cases more than specific surface area of 50m 2/g, and 0.003-0.05 
micrometers of diameters of a primary particle. 

[0050] As for titanium oxide, it is desirable that surface treatment is carried out with the organic substance 
and/or an inorganic substance in order to raise photodegradable and dispersibility. At least one component 
chosen from phosphorus compounds, polyhydric alcohol, and amino acid is contained in the component of a 
desirable processing agent. The titanium dioxide which carried out surface preparation combining 
phosphorus compounds and at least one component chosen from polyhydric alcohol and amino acid 
especially is desirable, 

[0051] Dispersibility is high, the available surface area per unit weight increases, and the titanium oxide by 
which surface preparation was carried out by such finishing agent can raise photodegradable. Therefore, 
since the titanium oxide by which surface preparation was carried out of said component can use the 
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activity of titanium oxide effectively, unlike the aforementioned titanium oxide, it does not need to have 
said specific surface area and/or the mean particle diameter of a primary particle. For example, the 
specific surface area by the BET adsorption method of the titanium oxide by which surface preparation is 
carried out may be under 30m2 / g, and the mean particle diameter of a primary particle may be the 
particle size (for example, 0.08-1.5 micrometers) exceeding less than 0.001 micrometers or 0.07 
micrometers. However, if surface treatment of titanium oxide with small particle diameter and/ or the 
titanium oxide with a big specific surface area is carried out, it can raise photodegradable further. The 
titanium oxide which has the aforementioned specific surface area and/or the mean particle diameter of a 
primary particle is contained in the desirable titanium oxide by which surface preparation is carried out of 
said component. 

[0052] In phosphorus compounds, for example, phosphorus oxide; hypophosphorous acid, such as a 
phosphorus trioxide and a phosphorus pentaoxide, Phosphorous acid, hypophosphoric acid, orthophosphoric 
acid, a pyrophosphoric acid, triphosphoric acid, a metaphosphoric acid, phosphoric acids, such as 
polyphosphoric acid, or salt; — phosphonium salt; — phosphines — For example, a methyl phosphine, an 
ethyl phosphine, a butyl phosphine, A dimethyl phosphine, a diethyl phosphine, a dibutyl phosphine, a dioctyl 
phosphine, Aryl phosphines, such as alkylphosphine, such as a trimethyl phosphine, a triethyl phosphine, 
tributyl phosphine, and a trioctyl phosphine, a phenyl phosphine, diphenylphosphine, and triphenyl phosphine 
etc.; phosphoric ester etc. is contained. Phosphorus oxide, such as a hydrophilic property or water-soluble 
phosphorus compounds, for example, a phosphorus pentaoxide etc., a phosphoric acid, or its salt is 
contained in desirable phosphorus compounds. Alkali-metal salts, such as sodium and a potassium, 
ammonium salt, etc. are contained in phosphate, these phosphorus compounds are independent or two 
or more sorts can use it, mixing. 

[0053] In polyhydric alcohol, for example, ethylene glycol, propylene glycol, Alkylene glycol, such as 1,3- 
butanediol and tetramethylene glycol; A diethylene glycol, Triethylene glycol, a polyethylene glycol, 
dipropylene glycol, Polyoxy alkylene glycol, such as tripropylene glycol and a polypropylene glycol; A 
glycerol, Trimethylol propane, trimethylolethane, pentaerythritol, Polyhydric alcohol containing saccharides, 
such as a sorbitol; Ethylene glycol monomethyl ester, Ethylene glycol monobutyl ester, diethylene-glycol 
monomethyl ester, The fatty acid ester of glycols, such as diethylene-glycol monoethyl ester, diethylene- 
glycol monobutyl ester, propylene glycol monomethyl ester, and propylene glycol monobutyl ester, etc. is 
contained. A hydrophilic property or water-soluble glycols, such as propylene glycol, are contained in 
desirable polyhydric alcohol, these polyhydric alcohol — a kind — or two or more sorts can use it, mixing. 
[0054] To amino acid, for example, a glycine, an alanine, a valine, an isoleucine, The amino acid which has 
alkyl groups, such as a leucine, a serine, a threonine, The amino acid which forms a cyclo ring with the 
nitrogen atom which adjoins [ proline / the amino acid which has hydroxyls, such as a thyrosin, ], The 
amino acid which has two carboxyl groups, an aspartic acid, glutamic acid, etc.. The amino acid, asparagine 
which have two amino groups, such as a lysine and an arginine, The amino acid which has a ring or 
heterocycles, such as amino acid which has a sulfhydryl group or alkylthio groups, such as amino acid 
which has amide groups, such as glutamic acid, a cystine, and a methionine, a tryptophan, a phenylalanine, 
and a histidine, is contained. These amino acid may be any of D - , L-, or DL-object, and may be used as 
salts, such as alkali-metal salts, such as sodium and a potassium, and ammonium salt. The amino acid 
which has hydrophilic radicals, such as hydroxyl, a sulfhydryl group, a carboxyl group, and an amino group, 
in addition to the amino group which constitutes amino acid, and a carboxyl group, or its salt is contained in 
desirable amino acid, amino acid or its salt is independent — or two or more sorts can use it, mixing. 
[0055] A compound with high safety, for example, the compound authorized as a food additive, is used to 
the body among said finishing agents in many cases. Amino acid, such as glycols, such as phosphoric acids, 
such as sodium metaphosphate, a sodium pyrophosphate, a potassium pyrophosphate, sodium 
polyphosphate, and potassium polyphosphate, a salt of those, and propylene glycol, a glycine, and a 
threonine, is contained in such a compound. 

[0056] The component of said finishing agent may be used independently and may be used combining two 
or more sorts of components. After including combination with at least one component among phosphorus 
compounds, such as a phosphoric acid or its salt, polyhydric alcohol and amino acid, or its salt and 
processing a desirable finishing agent especially with said phosphorus compounds, the titanium oxide 
processed of at least one component among polyhydric alcohol and amino acid, or its salt, especially its 
titanium oxide by which hydrophilization processing was carried out are desirable. 
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[0057] On the occasion of the surface treatment of titanium oxide, surfactants (for example, anionic 
surfactant, nonionic surfactant, etc.) metallurgy group soap etc. may be used. 
[0058] Immersion of the approach of common use, for example, the titanium oxide to the solution 
containing said component, spraying to titanium oxide, etc. can perform surface preparation of said titanium 
oxide, the range in which the total throughput of said component does not spoil the dispersibility of 
titanium oxide, optical activity, etc. — it can choose — for example, the titanium oxide 100 weight section 
— receiving — 0.01 - 20 weight section — there are much 0.05 - 10 weight section and that in the case 
of being 0.1 - 5 weight section extent still more preferably, and being 0.5 - 3 weight section extent 
preferably. In addition, the throughput of phosphorus compounds is 0.5 - 5 weight section extent 0.1 - 10 
weight section and often preferably to the titanium oxide 100 weight section. 

[0059] Titanium oxide may support a metal catalyst in order to raise the activity by optical exposure, and 
the decomposition effectiveness of cellulose ester. Periodic-table 1B group metals, such as periodic-table 
10 group metals, such as periodic-table 9 group metals, such as periodic-table 8 group metals, such as 
periodic-table 6A group metals, such as periodic-table 5A group metais, such as periodic-table 4A group 
metals, such as periodic-table 3A group metals, such as Zr, and V, and Cr, Mo, and Mn, and Fe, Ru, and Co, 
Rh, and nickel, Pd, Pt, and Cu, Ag, Au, etc. are illustrated by transition metals. The noble metals of 
periodic-table 10 group and a periodic-table 1B group, for example, Pd, Pt, Au, etc., are desirable among 
these metals. These metals may be made to support as halogenides, such as a chloride, an oxide, a 
complex, etc. 

[0060] the amount of support of said metal to the titanium oxide 100 weight section, or its compound — 
metal conversion — it is — for example, 0.001 - 10 weight section — it is 0.01 - 5 weight section extent 
preferably. 

[0061] the range in which the content of titanium oxide does not spoil photodegradable, a moldability, etc. 
in a cellulose ester constituent — it can choose — for example, the cellulose ester 100 weight section — 
receiving — 0.01 - 20 weight section — preferably, it is 0.25 - 5 weight section extent still more 
preferably, and is 0.5 - 3 weight section extent 0.1 - 10 weight section and often. If photodegradable [ the 
content's of titanium oxide ] does not improve so much but it exceeds 20 weight sections under in the 0.01 
weight section, depending on mold goods, the both according to titanium dioxide concealment nature which 
a moldability is easy to be spoiled may become high, and the permeability of ultraviolet rays may fall. 
[0062] Said titanium dioxide can be distributed to cellulose ester by the approach of common use. For 
example, the approach of carrying out melting mixing of the mixture of cellulose ester and titanium oxide, 
and distributing, the approach of distributing titanium oxide in the organic solvent solution (for example, 
acetone solution) of cellulose ester, etc. can be illustrated. On the occasion of distribution of titanium 
oxide, dispersers, such as melting mixers, such as various mixed dispersers, for example, an extruder, and a 
kneader, a ball mill, a sand mill, and an ultrasonic disperser, etc. can be used. In addition, if the water 
dispersing element of titanium oxide with small particle diameter is added in the organic solvent solution of 
cellulose ester when distributing titanium oxide in the organic solvent solution of said cellulose ester, it will 
become difficult to make homogeneity distribute titanium oxide. However, if the titanium oxide which 
performed the above surface preparation is used, titanium oxide can be distributed easily and distributed 
stability can be raised. 

[0063] In addition, the cellulose ester constituent of this invention may contain the anatase mold titanium 
oxide except said (for example, unsettled titanium oxide exceeding less than 0.001 micrometers of 
diameters of a primary particle, and 0.05 micrometers under specific surface area of 30m 2 / g etc.), and a 
rutile type titanium dioxide that what is necessary is just to include said specific anatase mold titanium 
oxide. 

[0064] Although the constituent of this invention should just contain said cellulose ester and titanium 
oxide, it may contain at least one component further chosen from the group which consists of a piasticizer, 
aliphatic series polyester, and a biodegradation accelerator in order to raise a moldability and 
biodegradability further. 

[0065] The constituent of this invention containing said component is classifiable into the following modes. 
[0066] (1) the constituent (2) containing said cellulose ester, titanium oxide, and a piasticizer — the 
constituent (3) containing said cellulose ester, titanium oxide, and aliphatic series polyester — the 
constituent (4) containing said cellulose ester, titanium oxide, a piasticizer, and aliphatic series polyester — 
the constituent (5) containing said cellulose ester, titanium oxide, and a biodegradation accelerator — the 
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constituent containing said cellulose ester, titanium oxide, a plasticizer and/or aliphatic series polyester, 
and a biodegradation accelerator. 

[0067] In order that the constituent containing cellulose ester may be used in aforementioned (1) - (3) and 
the mode of (5) in many cases in order to raise a moldabiiity further, and it may raise a moldability and 
biodegradability further, it is used in the mode of aforementioned (2) - (5) in many cases, 
[0068] The various plasticizers used for plasticization of cellulose ester as said plasticizer, For example, 
dimethyl phthalate, diethyl phthalate, dibutyl phthalate, Dihexyl phthalate, dioctyl phthalate, dimethoxy ethyl 
phthalate, Phthalic ester, such as ethylphthalylethyl glycolate and butyl phthalyl butyl glycolate, Aromatic- 
poiyvalent-carboxylic-acid ester, such as tetra-octyl pyromellitate and trioctyl trimellitate; A dibutyl horse 
mackerel peat, Dioctyl adipate, dibutyl sebacate, dioctyl sebacate, Aliphatic-polycarboxylic-acid ester, such 
as diethyl azelate, dibutyl azelate, and dioctylazelate, The lower-fatty-acid ester of polyhydric alcohol, such 
as a glycerol, trimethylol propane, pentaerythritol, and a sorbitol ; Triethyl phosphate, (For example, 
triacetin (triacetin), diglycerol tetra-acetate, etc.) Phosphoric ester, such as tributyl phosphate, 
tributoxyethyl phosphate, triphenyl phosphate, and tricresyl phosphate, etc. is mentioned, these plasticizers 

— a kind — or two or more sorts can be used. 

[0069] Polyester, such as polyester of a dibasic acid and a glycol and the poly caprolactone, etc. is 
contained in aliphatic series polyester. 

[0070] As said dibasic acid, with a carbon number [ of partial saturation aliphatic series dicarboxylic acid 
such as saturation aliphatic series dicarboxylic acid, such as oxalic acid, a succinic acid, an adipic acid, a 
sebacic acid, an azelaic acid, and a sebacic acid, a fumaric acid, and an itaconic acid, etc. ] of about two to 
14 dicarboxylic acid is mentioned, for example. As a glycol, a with a carbon numbers [, such as ethylene 
glycol, diethylene-glycol, triethylene glycol, 1, 2-propanediol, dipropylene glycol, 1 ,3-butanediol, 1,4- 
butanediol, 2, and 2-dimethyl-1,3-propanediol, 1 ,6-hexanediol neopentyl glycol, and 3-methyM,5- 
pentanediol, ] of about two to 12 glycol is mentioned, a dibasic acid and a glycol — respectively — a kind - 

- or two or more sorts can be used. 

[0071] Aliphatic series or chain-like polyester is obtained by making a dibasic acid and a glycol react. On 
the occasion of a reaction, monohydric alcohol, such as a butanol, a hexanol, 2-ethylhexanol, and n- 
octanol, may be used as a regulator. Moreover, a part of polyhydric alcohol and other polyvalent carboxylic 
acid, such as a glycerol and trimethylol propane, may be used together if needed. 

[0072] The poly caprolactone (for example, molecular weight 1x104 to 10x104 poly caprolactone of extent), 
caprolactone diol (for example, with a molecular weight of about 530 to 4000 caprolactone diol), 
caprolactone triol (for example, with a molecular weight of about 300 to 2000 caprolactone trio!), etc. are 
contained in the poly caprolactone. 

[0073] in order that the molecular weight of said aliphatic series polyester may raise the resolvability by a 
beam-of-iight exposure, operation of a microorganism, etc. — 200 to 20x104 — desirable — 300 to 
10x104 — further — desirable — 300 to 1x104 It is extent. 

[0074] In addition, said plasticizer and aliphatic series polyester may be used together, and it is not 
necessary to use them depending on photodegradable and biodegradability of said cellulose ester. 
[0075] If a biodegradation accelerator is used, since cellulose ester can be biodegraded, even if it is mold 
goods, the resolvability of cellulose ester can be conjointly raised with photodegradable [ by said titanium 
oxide ]. 

[0076] a biodegradation accelerator — for example, organic-acids [, such as oxo acid (for example, with a 
carbon numbers /, such as a glycolic acid, a lactic acid, a citric acid, a tartaric acid, and a malic acid, / of 
about two to six oxo acid), and saturation dicarboxylic acid (for example, with a carbon number / of oxalic 
acid, a malonic acid, a succinic acid, a succinic anhydride, a glutaric acid etc. / of about two to six low- 
grade saturation dicarboxylic acid etc.), ]; — the low-grade alkyl ester of these organic acids and with a 
carbon number of about one to four alcohol is contained. A with a carbon numbers [, such as a citric acid, 
a tartaric acid, and a malic acid, ] of about two to six organic acid is contained in a desirable biodegradation 
accelerator, these biodegradation accelerators — a kind — or two or more sorts can be used. 
[0077] Moreover, hydrolase, such as a biodegradation enzyme, for example, lipase, a cellulase, and esterase, 
is also contained in a biodegradation accelerator. A biodegradation enzyme may be supported enclosed with 
support, such as a water soluble polymer, or may be microencapsulated with a water soluble polymer, and 
said cellulose ester constituent and its mold goods may be made to contain it, and it may be made to 
adhere to mold goods. 
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[0078] In addition, when using the high cellulose ester of biodegradability, a biodegradation accelerator is 
not necessarily required. 

[0079] Said each component can be used at a suitable rate while it is suitably combinabfe. A constituent 
usually contains a plasticizer and/or aliphatic series polyester 0 - the 100 weight sections (preferably the 5 
- 100 weight section, still more preferably 25 - 75 weight section extent), and the biodegradation 
accelerator 0-5 weight sections (preferably 0.005 - 5 weight section, stilf more preferably 0.007 - 3 
weight section extent) to the cellulose ester 100 weight section. If the addition of a plasticizer and/or 
aliphatic series polyester exceeds the 100 weight sections, thermal resistance etc. will tend to fall, and if 
the addition of a biodegradation accelerator exceeds 5 weight sections, moldabilities, such as spinning 
nature, will tend to fall. 

[0080] In addition, in addition to said titanium oxide, the constituent of this invention may contain other 
photolysis accelerators if needed, as a photolysis accelerator, sensitizer [ of benzophenones, such as a 
benzoins; benzoin alkyl ether; benzophenone, 4, and 4'-bis(dimethylamino) benzophenone, acetophenones, 
such as derivative; acetophenone, alpha, and alpha-diethoxy acetophenone, the optical-pumping agents, 
such as a derivative; quinones; thioxan ton; phthalocyanine, an ethy!ene-1 carbon-monoxide copolymer and 
aromatic ketone, and a metal salt ], N, and N-dialkyl dithiocarbamate etc. is illustrated, for example, these 
photolysis accelerators — a kind — or two or more sorts can be used. 

[0081] The constituent of this invention may contain antioxidants, such as various additives, for example, 
an antioxidant etc., the bulking agent, the antistatic agent, the coloring agent, etc. if needed further. 
[0082] Such a constituent is useful when manufacturing various mold goods. Mold goods can be 
manufactured by the various fabricating methods, such as extrusion molding, blow molding, foaming, 
injection molding, the casting method, and a spinning method. Moreover, as for mold goods, cutting etc. may 
be performed. 

[0083] As mold goods, the film with which the various mold goods with which cellulose ester is used, for 
example, a crepe, may be attached, a sheet, a container, the bowl for plants, a network-like product, a 
saccate product, fiber, fiber mold goods, etc. are illustrated. A film and fiber useful [ a touch area with an 
external environment is large, and ] when raising resoivability, and fiber mold goods are contained in 
desirable mold goods. Especially the gestalt of fiber mold goods is not restricted. As fiber mold goods, the 
paper by textile fabrics, the nonwoven fabric, paper making, etc., a sheet, a string, a mesh-like organization 
object, a hollow filament, a tow, the filter for paper volume tobacco, etc. are illustrated, for example. The 
nonwoven fabric and paper which consisted of fiber, mixed fiber, or those fiber bundles, a sheet, a tow, a 
filter tip (filter chip), etc. are contained in desirable fiber mold goods. 

[0084] Fiber and fiber mold goods may consist of not only the fiber of the cellulose ester which has 
whenever [ single average permutation ] but mixed fiber of two or more cellulose ester (for example, two or 
more cellulose ester in which whenever [ permutation / which contains the fiber of cellulose ester 
whenever / high permutation ] differs from the fiber of cellulose ester whenever [ said low permutation ]) 
from which whenever [ average permutation ] differs, the case where photodegradable and biodegradability 
are raised — whenever [ in mixed fiber / low permutation ] — the content of cellulose ester fiber — for 
example, 10% of the weight or more of the whole cellulose ester fiber — desirable — 10 - 90 % of the 
weight — further — desirable — about 10 - 50 % of the weight — it is . If the content of cellulose ester 
fiber is 10 % of the weight or more whenever [ low permutation ], the resoivability of the cellulose ester 
fiber inferior to resoivability can be improved by leaps and bounds. In addition, fiber mold goods can be 
disassembled in a short time under natural environment as the content of cellulose ester fiber increases 
whenever [ low permutation ]. 

[0085] Said fiber mold goods which contain the fiber of cellulose ester whenever [ low permutation ] are 
ASTM. In the test method according to D5209, it understands by more than 25 % of the weight preferably 
20% of the weight or more after four weeks. 

[0086] The fiber of said cellulose ester can be manufactured by the spinning method of common use. For 
example, the fiber of cellulose ester can be manufactured by the approach of carrying out mixed 
distribution in an organic solvent with said component, and carrying out spinning of cellulose ester and the 
titanium oxide by wet or dry type if needed, the approach of adding a plasticizer to cellulose ester and 
carrying out spinning to it in the state of melting, etc. After carrying out [ whenever / low permutation ] 
spinning of the cellulose ester to cellulose ester separately whenever [ high permutation ] in that case, you 
may mix, it may dissolve in the solvent which is [ whenever / low permutation / whenever / high 
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permutation ] common in cellulose ester in cellulose ester, or when spinning is possible, spinning of the 
cellulose ester may be mixed and carried out [ whenever / cellulose ester and high permutation ] whenever 
[ low permutation ] on common melt spinning conditions. 

[0087] Fiber may have the shape of a cross-section circle configuration or an ellipse etc., and in order that 
it may enlarge specific surface area, it may be a cross-section anomaly-like. Although especially the 
diameter of a single fiber is not restricted, it is usually about 1-50 micrometers preferably 0.1-100 
micrometers. 

[0088] fiber mold goods — setting — cellulose ester fiber — cellulose ester fiber may be made to adhere 
or contain a biodegradation enzyme whenever [ said low permutation ] at least especially Cellulose ester 
fiber may also be made to adhere or contain a biodegradation enzyme whenever [ high permutation ]. 
[0089] The hydrolase of said instantiation of lipase, a cellulase, esterase, etc. is contained in a 
biodegradation enzyme. A biodegradation enzyme may be supported enclosed with a water soluble polymer, 
or may add the constituent which microencapsulates with a water soluble polymer and contains the 
obtained biodegradation enzyme to a spinning undiluted solution, and the fiber of said cellulose ester may 
be made to contain it, and it may be made to adhere to fiber, the fiber aggregate, and the fiber bundle and 
fiber mold goods that carried out spinning by approaches, such as spraying and immersion. Thus, by 
contacting the fiber mold goods which made the biodegradability enzyme adhere or contain in water etc., 
you stimulate a biodegradation enzyme, and make it activated with the dissolution of a water soluble 
polymer or destruction of a microcapsule, and decomposition of cellulose ester can be promoted. 
[0090] Furthermore, fiber bundles, such as fiber mold goods, such as paper by the fiber which was 
combined with water-soluble adhesives and which may be mixed, for example, a nonwoven fabric, paper 
making, etc., and a sheet, especially a filter tip, are included in desirable fiber mold goods. If water-soluble 
adhesives are used, since a gestalt collapses for fiber, biodegradability will improve further by contact in 
water. 

[0091] As water-soluble adhesives, synthetic resin adhesives, such as cellulosic; polyvinyl alcohol, such as 
natural product system adhesives; methyl cellulose, such as starch, denaturation starch, soluble starch, a 
dextran, gum arabic, sodium alginate, and protein (for example, casein, gelatin, etc.), hydroxyethyi cellulose, 
and a carboxymethyl cellulose, a polyvinyl pyrrolidone, and water-soluble acrylic resin, etc. are illustrated, 
for example, these adhesives — a kind — or two or more sorts can be used. 

[0092] In said filter tip, the chip paste for usually pasting up the paste for winding for pasting up the 
winding paper and this winding paper for rolling round a fiber bundle in the shape of a cylinder, a rail paste, 
a lap paste, the chip paper of the month, and this paper is used. It is desirable to use said water-soluble 
adhesives also as said paste. That is, in the desirable filter tip, while a fiber bundle is held in tubed winding 
paper and the tubed chip paper is formed in the edge of this winding paper, it joins with water-soluble 
adhesives and the sizing section of the aforementioned winding paper and a chip paper is formed in tubed. 
Moreover, as for winding paper and a chip paper, it is desirable to be formed in the paper which collapses 
fibrous by contact in water. 

[0093] Since cellulose ester and titanium oxide are included, the constituent and mold goods of this 
invention are excellent in photodegradable, and if cellulose ester is used whenever [ low permutation ], they 
can also raise biodegradability. Moreover, the constituent and mold goods containing a biodegradation 
accelerator are further excellent in biodegradability, and the constituent and mold goods containing a 
plasticizer or aliphatic series polyester are excellent in a moldability and biodegradability. Therefore, even if 
it discards mold goods to the outdoors etc., it can decompose promptly and there is little fear of 
environmental pollution. 

[0094] Disassembly of mold goods can be preferably performed the various external environments of 0-50 
degrees C of the outdoors where a beam of light acts, for example, temperature, at the room temperature 
of about 10-40 degrees C, and about 30 - 90% of relative humidity. The beams of light for disassembling 
mold goods are a beam of light including ultraviolet rays, for example, sunlight, the xenon light source, etc. 
in many cases, and its activity beams of light, such as ultraviolet rays, are useful. Moreover, in order to 
promote disassembly of mold goods, it is useful to expose moid goods to the bottom of environments, such 
as the soil containing the microorganism acclimated to the constituent of cellulose ester, such as a 
cellulose and an organic acid, and underwater. If the active sludge containing the above-mentioned 
microorganism is used, the resolvability of the mold goods under natural environment can be raised. 
[0095] 
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[Effect of the Invention] Since mold goods, such as a cellulose ester constituent of this invention and fiber 
mold goods, contain specific titanium oxide, photodegradable is high, and they are excellent in the 
resolvability under the natural environment on which a beam of light acts. Moreover, when cellulose ester is 
included whenever [ low permutation ], the biodegradability according to an operation of a microorganism 
etc. in addition to photodegradable is also high. Therefore, even if it discards mold goods to the outdoors 
etc., it can decompose promptly and there is little fear of environmental pollution. Moreover, even if the 
particle diameter of titanium oxide is small, distributed stability and spinning nature are high, and can 
manufacture efficiently photodegradable high fiber and fiber mold goods. Furthermore, it is excellent in a 
moldability and photodegradable while the usual plasticizer can be used for the constituent of this 
invention. 
[0096] 

[Example] This invention is not limited by these examples although this invention is explained more below 
at a detail based on an example. 

[0097] In addition, in the example and the example of a comparison, the ethanol percentage reduction by 
optical exposure was 15mg [ of titanium oxide ], and ethanol 100ppm, and the system of reaction of 40ml of 
water, irradiated the xenon lamp (IkW) for 30 minutes from the distance of 25cm under oxygen existence, 
and computed loss in quantity of the ethanol by UV irradiation by measuring the amount of residual ethanol 
in the system of reaction. 

[0098] Moreover, the total amount of sulfuric acids contained in cellulose acetate burned powdered 
cellulose acetate at the 1 300-degree C electric heat furnace, carried out the trap of the occurring sulfur 
dioxide to the hydrogen-peroxide-solution solution 10%, and titrated and asked for it in the predetermined 
sodium-hydroxide water solution. In addition, the acquired value is the amount converted into S04 2- 
[0099] Using the example 1 cellulose 100 weight section, the sulfuric-acid 15 weight section, the acetic- 
anhydride 280 weight section, and the solvent 380 weight section, it esterified at 35 degrees G for 3 hours, 
and calcium acetate was added and it neutralized. The obtained cellulose acetate 100 weight section was 
hydrolyzed for 5 hours, and the mole ratio 1.0 of calcium to 2.14, the 1.17x10 to 2 % of the weight (0.031- 
moi %) of the amounts of residual sulfuric acids, and the amount of residual sulfuric acids and the cellulose 
acetate of polymerization degree 1 85 were obtained whenever [ permutation ]. 
[0100] Whenever [ this permutation ], to the cellulose acetate 100 weight section of 2.14, added the 
anatase mold titanium oxide (they are surface treatment and 61% of ethanol percentage reduction in mean- 
particle-diameter [ of 0.03 micrometers ], specific surface area of 75m 2 / g, 2 % of the weight [ of 
phosphorus pentoxides ], and 0.5 % of the weight of DL-threonines) 1.5 weight section, the mixed solvent 
235 weight section of an acetone / water =96.5 / 3.5 (% of the weight) was made to carry out mixed 
distribution, and the spinning dope was prepared. It spun dryly using this dope and the 5-denier filament 
was produced. 

[0101] Moreover, the prepared dope was filtered with the low voltage filter for a test with the filtration 
pressure of 1.5kg/cm2 (filtering medium: ADVANTEC industrial filter paper No.63 (one sheet)). And when 
tine loss ratio of the titanium oxide by filtration was measured, it was as few as 2.72 % of the weight, and 
dispersibility was good. 

[0102] The cellulose acetate 100 weight section of 2.14 is received whenever [ permutation / which was 
acquired in the example 2 example 1 ]. anatase mold titanium oxide (the mean particle diameter of 0.03 
micrometers, and specific surface area of 75m 2 / g — ) They are surface preparation, 1.0 61% weight 
sections of ethanol percentage reduction, and anatase mold titanium oxide (the mean particle diameter of 
0.3 micrometers) in 2 % of the weight of phosphorus pentoxides, and 0.5 % of the weight of DL-threonines. 
Added specific surface area of 9m 2 / gO.1 weight section, the mixed solvent 235 weight section of an 
acetone / water =96.5 / 3.5 (% of the weight) was made to carry out mixed distribution, and the spinning 
dope was prepared. It spun dryly using this dope and the 5-denier filament was produced. 
[0103] The cellulose acetate 100 weight section of 2.14 is received whenever [ permutation / which was 
acquired in the example 3 example 1 ]. anatase mold titanium oxide (the mean particle diameter of 0.03 
micrometers, and specific surface area of 75m 2 / g — ) They are surface preparation, 0.5 61% weight 
sections of ethanol percentage reduction, and anatase mold titanium oxide (the mean particle diameter of 
0.3micro) in 2 % of the weight of phosphorus pentoxides, and 0.5 % of the weight of DL-threonines. Added 
the 0.2 specific-surface-area of 9m 2 /g, unsettledness, and 28% [ of ethanol percentage reduction ] 
weight sections, the mixed solvent 235 weight section of an acetone / water =96.5 / 3.5 (% of the weight) 
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was made to carry out mixed distribution, and the spinning dope was prepared. It spun dryly using this dope 
and the 5-denier filament was produced. 

[0104] The 5-denier filament was produced like the example 1, without adding example of comparison 1 
anatase mold titanium oxide. 

[0105] Whenever [ permutation / which was acquired in the example of comparison 2 example 1 ], to the 
cellulose acetate 100 weight section of 2.14, added the anatase mold titanium oxide (mean-particle- 
diameter [ of 0.3micro ], specific surface area of 9m 2 / g, unsettledness, 28% of ethanol percentage 
reduction) 0.5 weight section, the mixed solvent 235 weight section of an acetone / water =96.5 / 3.5 (% of 
the weight) was made to carry out mixed distribution, and the spinning dope was prepared. When the 
filterability of a dope was evaluated like the example 1, the loss ratio of titanium oxide was 2.68 % of the 
weight. It spun dryly using this dope and the 5-denier filament was produced. 

[0106] And the filament obtained in examples 1-3 and the examples 1 and 2 of a comparison was **(ed) to 
the weathering test in fade meter based on JISL-1-13, and tensile strength and ductility were measured. 
Moreover, when the tensile strength and the ductility of a filament before an optical exposure were set to 
100 and it evaluated photodegradable by making the reinforcement and the ductility accompanying 
irradiation time into retention, the result shown in Table 1 was obtained. 
[0107] 
[Table 1] 
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The filament obtained in the examples 1-3 has the large fall of the reinforcement by optical exposure, and 
ductility, and photodegradable is more remarkably [ than the case where the examples 1 and 2 of a 
comparison, i.e., anatase mold titanium oxide with big anatase mold titanium oxide additive-free and particle 
diameter, are added ] high so that clearly from Table 1. 

[0108] The film with a thickness of 25 micrometers was produced by casting using the dope of examples 4- 
6, the example 3 of a comparison and four examples 1-3, and the examples 1 and 2 of a comparison. The 
sunshine weatherometer (atlas CXW weatherometer) was used for the obtained film, the beam of light was 
irradiated, the tensile strength of the film of 48 hours, 96 hours, and 144 hours after was measured 
(Shimazu autograph AG-1000B), and the retention (%) of tensile strength was computed. A result is shown 
in Table 2. 

[0109] Whenever [ permutation / which was acquired in the example 7 example 1 ], to the cellulose acetate 
100 weight section of 2.14, added the anatase mold titanium oxide (they are surface treatment and 61% of 
ethanol percentage reduction in mean-particle-diameter [ of 0.03 micrometers ], specific surface area of 
75m 2 / g, 2 % of the weight [ of phosphorus pentoxides ], and 0.5 % of the weight of DL-threonines) 0.5 
weight section, homogeneity was made to carry out mixed distribution at the mixed solvent 235 weight 
section of an acetone / water =96.5 / 3.5 (% of the weight), and the spinning dope was prepared. The film 
with a thickness of 25 micrometers was produced by casting, and the retention (%) of tensile strength was 
computed like examples 4-6. A result is shown in Table 2. 

[0110] Whenever [ permutation / which was acquired in the example 8 example 1 ], to the cellulose acetate 
100 weight section of 2.14, added the anatase mold titanium oxide (they are surface treatment and 66% of 
ethanol percentage reduction in mean-particle-diameter [ of 0.016 micrometers ], specific surface area of 
92m 2 / g, 2.3 % of the weight [ of phosphorus pentoxides ], and 0.7 % of the weight of DL-threonines) 1.0 
weight section, homogeneity was made to carry out mixed distribution at the mixed solvent 235 weight 
section of an acetone / water =96.5 / 3.5 (% of the weight), and the spinning dope was prepared. The film 
with a thickness of 25 micrometers was produced by casting, and the retention (%) of tensile strength was 
computed like examples 4-6. A result is shown in Table 2. 
[0111] 
[Table 2] 
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The cellulose acetate 100 weight section of 2.14 is received whenever [ permutation / which was acquired 
in the example 9 example 1 ]. anatase mold titanium oxide (the mean particle diameter of 0.03micro, and 
specific surface area of 75m 2 / g — ) 2 % of the weight of phosphorus pentoxides, and 0.5 % of the weight 
of DL-threonines — surface preparation, 0.5 61% weight sections of ethanol percentage reduction, and a 
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rutile type titanium dioxide (the product made from Kemira — ) Added 450, the mean particle diameter of 
0.2micro, Unitane OR-specific surface area of 6m 2 / g, and the unsettled 0.2 weight section, homogeneity 
was made to carry out mixed distribution at the mixed solvent 235 weight section of an acetone / water 
=96.5 / 3.5 (% of the weight), and the spinning dope was prepared. It spun dryly using this dope and the 5- 
denier filament was produced. 

[0112] The cellulose acetate 100 weight section of 2.14 is received whenever [ permutation / which was 
acquired in the example 10 example 1 ]. anatase mold titanium oxide (the mean particle diameter of 
0.03micro, and specific surface area of 75m 2 / g — ) 2 % of the weight of phosphorus pentoxides, and 0.5 % 
of the weight of DL-threonines — surface preparation, 0.2 61% weight sections of ethanol percentage 
reduction, and a rutile type titanium dioxide (the product made from Kemira — ) Added 450, the mean 
particle diameter of 0.2micro, and the 0.5 Unitane OR-specific-surface-area of 6m 2 /g, unsettledness, and 
3% [ of ethanol percentage reduction ] weight sections, homogeneity was made to carry out mixed 
distribution at the mixed solvent 235 weight section of an acetone / water =96.5 / 3.5 (% of the weight), 
and the spinning dope was prepared. It spun dryly using this dope and the 5-denier filament was produced. 
[01 13] Whenever [ permutation / which was acquired in the example of comparison 5 example 1 ], to the 
cellulose acetate 100 weight section of 2.14, the rutile type titanium dioxide (product [ made from Kemira ], 
450, mean-particle-diameter [ of 0.2micro ] and Unitane OR-specific surface area of 6m 2 / g, 
unsettledness, 3% of ethanol percentage reduction) 0.5 weight section was added, it mixed, and the mixed 
solvent 235 weight section of an acetone / water =96.5 / 3.5 (% of the weight) was made to carry out 
homogeneity distribution, and the spinning dope was prepared in it. It spun dryly using this dope and the 5- 
denier filament was produced. 

[01 14] The 5-denier filament was produced like the example 5 of a comparison to the cellulose acetate 100 
weight section of 2.14 except adding the rutile type titanium dioxide 1.0 weight section whenever [ example 
of comparison 6 permutation ]. 

[01 15] While presenting the weathering test in fade meter with the filament obtained in examples 9 and 10 
and the examples 5 and 6 of a comparison like the example 1, it evaluated photodegradable as retention of 
the reinforcement accompanying irradiation time, and ductility. A result is shown in Table 3. 
[0116] 
[Table 3] 
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Even if the filament of examples 9 and 10 uses together ultrafine particle anatase mold titanium oxide with 
a rutile type titanium dioxide, photodegradable is more remarkably [ than the case where reinforcement and 
ductility fell greatly by optical exposure, and the examples 5 and 6 of a comparison, i.e., a rutile type 
titanium dioxide with big anatase mold titanium oxide additive-free and particle diameter, are added ] high, 
so that clearly from Table 3. 

[01 17] It replaced with the titanium oxide used in the example 1 1 example 1, and the spinning dope was 
prepared like the example 1 except using anatase mold titanium oxide (they being surface treatment and 
56% of ethanol percentage reduction in the mean particle diameter of 0.03micro, specific surface area of 
66m 2 / g, 2 % of the weight of phosphorus pentoxides, and 0.5 % of the weight of propylene glycols). It 
spun dryly using this dope and the 5-denier filament was produced. In addition, when the filterability of a 
dope was evaluated, the loss ratio of titanium oxide had good dispersibility as few as 2.27 % of the weight. 
Moreover, when the amount of the titanium oxide which carries out natural filtration and remains on a filter 
paper estimated water-dispersion [ of titanium oxide ], without making a load act, the survival rate was 7.1 
% of the weight, and dispersibility was good. 
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fl^jg-fe ;V n — 7, m x r/t' t f&OiTA' o " * ^ * T A- 
x^tvi^v^) ifc£tf*£jSS#v\ fulEiSfi&g-t 

■t/m-xi^f /KOffifeS i H — o T £ < Jl ft 

[0 0 4 3] IttiilWISfflt/Vn-^i^T/i' 
ttfc J; XJ«4^tt*it5 * 5 r i iiT*# i> & fe 5 0 4£S 

;V^<75 1 0 S*%£*il, t < it 1 0 - 9 0 1ft 
%, $fct»*L<(il 0-7 5S*% (^JxfflO- 
5 0E*%) aS^fe5 0 

<D$%mn omm&txhtiif, 



(6) 
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^i^7;*ilt, ASTM D 5 2 0 9i^"f5^ 

aragK 2 o ss%^±, 04 l < (± 2 5 m*%^±# 

ftlcft^TO^IT £ 5, :o «fc 5 fc*Mfcfc©# 

fc, £##©8H*f*, ^Wettftv^s, ffitiftgE-fe/vp 10 

^HKb£ti, ^©^*, MIHftA-fe/na-^x^T 1 /^ 
[0 0 4 4] tais, -t^n-x^r/Hi, E&^©7c 

(09*.* 3 Eft*) S:-fl«3tLfc«, iO^^LT 20 

[0 0 4 5] ^loffeiii^rorf^-tintf 
*yfc*!)ft^ftS:i«a3jfcfc;b5. z^b^y© 

* m&%^i/e&fc£&f£ti&mmzfa\ *© 

tft, Jt5W5PftSriSi»5fc»fcH:, 77-*~£I!ZiMb 

[0 0 4 6] zsMb^* y©JtgliiBH38J;tfflit^t>3t 
Sfcfttt^#<*»f5 8 -ffcfc*>, z^b^yot£ 30 

*S 9 , ifOjfeiRH: Jt $ZH{b^* >©Sttlt 

[0 04 7] ( l ) z»flsf-* y wttilEffl* 09*. 

* BETSiU§^Ifi3 0mVg»l, 04 L 
<f450m 2 /g£JLk (09*.* 5 0-2 0 0m 2 /g 
g£) , $5>fc#£L<H:6 0-1 5 0m 2 /g (09*. 

If, 6 0-1 0 Om" /g) 5 0-1 5 0 40 

m 2 /g 

[0 0 4 8] ( 2 ) rsflsf * y (D-dcm (D^WL^ 

M* 09*.* 0. 001-0. 0 7iim (09*. If, 
0. 0 0 2-0. 0 5 urn) , 04L<iiO. 0 0 3- 
0. 0 5 W m, £kfc$J£L<f±0. 01-0. 05a 
mg&Tffc!), 0. 0 0 5-0. 0 5 ^m^lST'fcam 

[0049] -mik??>i±, m ( i ) ttiM&tf 
( 2 ) mm*m<n^-?iifr--i!ia>mbp# LTv\h,tf 
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■jflfctf ( 2 ) ¥i§^I©$#©#tt£*+5^b^ 

y^4ti§ D r©j:5ftz$Hb^y* (3) jts 

I|3 0m ! /g&ifcilJMfc&^O. 0 0 1- 
0. 0 7/zm (09*.* 0. 0 0 2-0. 0 5 M m) , 
0$ L, < ttJt^ffiSI 5 0 m 2 / g £l±fc* «t 
0. 0 0 3-0. 0 5 pm, £ L < f±Jfc*®flS 

6 0-1 5 Om' /gftJ^-^IMO. 01-0. 

[0 0 5 0] SMfc^^^tt3t^#ffi*3it«MBctt«rSfe 
v^5©isff*u\ 04U«£9©$#i-* yy{b 
&< t%io0^^t^5 D w-y^b^ftt, # 
i offi^i srita-a^-csaiffiiiLfczsftf-^ y^& 

4U\ 

[0051] r©i 5 jfcSffijBtaBfl-eaffiiaas^fcs 

ft^* yft, £fHfc^ < , mffifiia D ©*OT "Tffift 

fcft, luiB^T^ffi^a^tbfc^b^^yfi, 
* v<rim&mzmm% *fc», tuta©^^ y 

^fc^LTv^Ttiv^ 09*.* Sffi&S^^ 
^^y©BETfelCj;5Jtgffi^il3 0m 2 /g*Sl 

tfeottJ; < , -ML^^mm^mt o . o o l M 

m^lXliO. 0 7 jimZmTL&Vm (09*.* 0. 0 
8-1. 5 Am) 1?fcoT 1 b«tV\ U>U *£H£i&S/,b 

[0 0 5 2] y y^ftttt, 0ij*.* HSftD E 

mv) y & if ©iwb y > ; ^ffiy y*, sy ^S6, 
t/v hyvwt, y ^ ym. t?yy 
*°y yy^ftt*©yy®xttt©S;*^*^^A 

&;**^y^ 09*.tf, y^;v*^7^y, ^^/v 

^^7^-y, hj^f^7-fy, fy^5 L ;L'*:^7 
^y, hy7*?vv**7^y, hy^^^yv*^7^y 

4^7/^/V*X7^y v 7x-yW*^7-f y, v?7 

x^;v^^7^y, MJ7a:=;v*^7^yjiif©7!J 
-;^^7^yft^ ; y y^^r;vftif^4ti5 0 
04Lv^yyfc^ttt, tofixitzk^iiy yft^ 

09*.* Mby yft^s-fbyy, yy^xtt^ 
©n^^n5 0 y ygfeet^ft, 09*.* b y «7A % 
*y i7isftt 0 ©7^y^ms. ry^-^Aiiftt'^ 
u y4b^f4maxtizam±^ 
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[0 0 5 3] fjitf, ^vv? 

-/V, T b 7P* "fl/y-P t 1 3— /1/ft if ©7/V^r uyjf ]} 
; v?ifuy^'y n-/K by^uy^ry 
^yx^vy^y a-/K -^o^^'J^ 
/v, MJ^ntvy^y /Ky^Dtfvy^yn 
-/vftiftDtfy^v^v^y^y ^U-ty 

y, by y.^n-/U7°n/-Sy, ]*y ;*^t3-/Vx£>\ 
^y?xy*y b-/K y/Ufb-^ifwttHSSr^tf 
^ft X ; v n jifi/y^a-W^ 5^ * x 10 
/v, xf- yy/y n— /i/^-y^/vai^f /K v^^i/ 
y^y n— /i/^E-y f-/v^^T;v> ^xf i/y^ya- 
/i^/x^h^t/K ^xfi/y^i)3^;^f 
/kc;*.7vk 7°t3t°yy^y ^-^^y^f-^^T 
/K T'otVy^y n-/i^/;/fyK3L*7\^ftif©^ 
y n-/KDJ3gte^^x^t^^4^5„ frt-U^- 
flBT/Va^H-li* Wx.ff, -fn^vysfy^-frtiE 
©fMX«7kl§tt/y = -/W^£tL5 0 r*ib©£ 

[0 0 5 4] 7S/»fctt, Miff, ^P^y, T7= 20 

It^-r^rum, tuy, M^txy, ^nyyftif 
Ot KD^v'/H^-r^T?/^ 7°nyyftif©|£ 
Sft 5 gSSJK* tfbl-^o* t 5 7 5 /" St 

;vm%%t%7%;m, y^y, 7^=?- y ft if 2o© 
7^/S;Hrt57$yst 7*'<7#y, 

2)-~yftif©y- /lot? 7° Y&Xte7JV*/vTtmZ%i'% 

MJ^h7r>, 7^~/V77~y, t*^ 30 
e^y ft if ©3?§«Xf4**a*#-*- 5 T S / »4 £ 
£*T,5 0 ;Lil&©7 5/Ktt. D-, L-XttDL-fc 

©V^fftT*fcoTtU<, xby #y!>Aftif© 

Tt>£v\ Jf4U^5;»i;tt, 7i/H£ffifiH-5 
y/K*7°bK, *;w*df'WvS, 7$/3&fc2f©S 

So 40 

[oo55] mmmmm<D *> xmmLx%± 

tt, wfctf, y ^ y ysw- b y y ysw- b y 
-7 a, t°nyyg£#y #y y yiH-by *° 
y y y^y ^Aftif^yy^i^©^ 7°nt°yy^ 
y n-/i-ftif©/y=>-,Hg, ^y-», f^y^ 
i'©7?/^g^if^^n-5o 

roo56i mt&m^mm(D^immx^x'hx 
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^ffiMs^j ft , y ywx ©& t£b'<DV y{\&m t , 
^ftx/u^/i^r^y^x^©^? V>ft< t 
1 1 KDi&ftkfDm&ft^fr, #^Miey yft-a* 

<d 5 V>ft < 1 t> 1 oc^tftlLfcijkf^ y, # 

[0 0 5 7] ^ftx? >©SffiM^ LT^ 

mm w*.&* 7~*ymmmi j-tv&m 
[oo58] mmit^?><Dmmmm$, «!©£ 

1 0 Ofif^tftLTO. 0 l~2 0S*fS, &$L< 
ttO. 0 5~10Si£L ^C^KttO. 1-5 
fi*WSItT?ifo 5 , 0. 5-3fil:g|IgS-e&5*&© 

0S*^ic^LT0. i~loafi:$E, »*t<ti0. 

[0 0 5 9] ^{t^^^tt, JfefilltKi5fiH4*3it5-t 

fi^LT%J;V\ ^^Mfcti, Zrftif©JHS3A 
Vftif©jg»g4A^M, Cr, Moftif© 
Jl$S5AK&jl, Mnftif©J1^6A^M, F 
e, Ruftif©ill^8K&a s Co, Rhfrif©Jl» 
^9^1, NU Pd, P tfrif©JTOEl 0^ 
1, Cu, Ag, Auftif©Jllgl B^HftifW[[ 

£1BK©*&JR, tflx.tf 4 Pd. Pt, KultVim 
[0 0 6 0] m&9y\ 0 0Sil¥S3*1-5ffl|B&JR 

xttje©^^«b©fi^*tt, mmx\ o. 
oo i~i omm, mh<&o. oi~5fi*aig 

[0 0 6 1 ] •fe/l-n-^x^T/Hl^tiirfc^T, 1ft 

V^fflTfSR^^, 0fl*.tf, t;yp-^x7f/H0 0 
SSSiSt^LTO. 0 l~20g4^, &$L<ti0. 
1-1 0S«fP, *&t^*L<H:0. 25-5fi*^i 
gffT'&i?, 0. 5~3Si$MT*&5^^V\ 

^fc^^y©^ft^o. oiM*fp*pTii, 

[0062] tina-^b^^ >ft, mmmx±;^ 
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tfts. Li>u tm(oxotm^m^MLtzmiti- 10 

*y£JI^5i:, 8£ft^y£tBK#ffcT*^ 
[0 0 6 3] fc*5 4 ^BJtDir/VD-Xrc^x/HMt; 

tt, tasa#^©T-^^— i?M^y£"a^^fuf 

«S3 0m ! /g*Sk -#»#0. 0 0 1/im* 

t*) , ^/mmt^fyfrt^r^xh^o 

10 0 6 4] *Hi©ftjs)c*)tt, flrffiir/Ki-X^r 
/Vfcitjm^y^^Wftfto^ 20 

[0 06 5] i^2$££^tf*3g^§a$W^ &© j: 
[0 0 6 6] ( 1 ) ffiffi-fcA'n-^x^yvk WCfr9 

(2) ffS-fe/vn-^^^r/K ^b^yfti^JMi 

(3) IWB-fe^n-^x^^K 8Wfc?^>, 30 

(4) fu!B1?/v n-*^*r;k ®{t^y*UU!£^ 

(5) flfffiir/na-^ai^Tvi'i, m^tyh, «TM 
*J£tf/XttilgJJ&8E# lli^i, 4£MTOJ k % 

[0 0 6 7] tArU-Xx.ZTA>&£tS%Mtoit* $M 
ffiSrS&fcffifcSfcii), fl&fB (1) ~ (3) Rtf (5) 

££fe>iriSft5fci6, MbE (2) ~ (5) 0>ASfl|T«JB 40 

[0 0 6 8] pfa^S^Ji Lm ir/Vn^^TVV 

©pm^tffii^tisaAOBraisij, 09* if, yv?vv 

7$y~Y, y^fvi^y-K vy^/vy $ y- 
^-K ^)V79 V y^u-V%b*7? 

* b y * y h ?j;??<D%m$m^yM^x 
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h , V-f^AsT "t? b , 771-71? W- h 

&Mgis^«#^yg^*r/K ^y-ty >\ h 

y ^f-o^K/n^y, ^y^x!J7.y b-/k ^^t' 

^y-iry y hyrirr-b (byr-t^y) , y~ 
yv**7^~ hfeif©y y8x^/^i:'i5|if hfi 

[0069] y rsssii: ^ y 

=-/vi:©*fy«r/K #y *7°D7^ hyfc£©# 

[0070] mm-&mmt lx\x mm, ^ ^ 

^ a ymi ¥<D^mmmm%^ym£ a<o 
mwL2~\4nm*y~%^#ym$m-ft>fiz>« w 

n-yK h!JifV'y^!J3-;K 1, 2-7°n^y-y 

-/V, 1, 4-7 ? ^y-^-/K 2, 
1, 3-7°n^yv?^— ;K 1, 

y^ y^i--;v^ ir©^ft 2 ~ l 2S*©^ y 

[0071] sgffi^xtt^^y^^r/Ht, rMmm 

(c^LTtt, -^f-/-;k 

T, ^y-tyy, b y 7t^n-;V7 , n^yifei'(D^|ET 
[0 0 7 2J ^y fsrTnyC KyiCtt, *"^7*07^ 

by (Mxiif, x i o 4 - loxio 4 
■#J*^7? by) , #7°P7^fyy^--/v 

3 0~4 0 0 0ggO*yn7^ Sy^^ 
->v) , jj/c^ byby^- ;v (^Jx.tf, ^*3 
o o~2 o o ou&<7)%y°v7? by vy*- A?) 4 if 

[0 0 7 3] MlEllte^y^^T/KD^lii, Jfeifft 

0 0-2 0 X 1 0 4 , ^f4L< [4 3 0 0~1 OX 1 
0 4 , Mt^*L<ti3 0 0- 1 X 1 0 4 %mxhi> a 

[0074] **s % mnnmitmimy^Tjvk 
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[0 0 7 61 £#«{Eii#JfU^ 09*. tf, t^y» M 

>m MX-tis wyWt, =WSt tek= 

S^vtfi/lfcfcif) &if©t«; ^tibotnmt, 

mWil-^%U(D7^-;Vt<Dmcr!V^!V^T 10 

m^m, 3 >=m% mmm. 2 ~ 6 m^mm^ 
[0 0 7 7] km&mmat, £&m%* w 

^©» n pi^^*Tt i<, m&^m^xh 20 

[0 0 7 8] &Jb\ ^^ftOflSV^/VP-^^^x/V 

[0079] mt&frBfe^tt, iSSPifr&tfsrias-ef 

-fe/VP-^^T/H 0 OfiMSli^LT, RlffiSLRtf 
/XttSIJte^!J^^^;vo~l 0 0SMG (ff4U< 
«5~1 0 0l*9i, $fefC&£L<&2 5~7 5ii; 

, x^teiisi 0 ~ 5 mm l < « 0 . 

OO5~51M0, £t,(C0£L<ttO. 0 0 7~3fi 30 
;wma*# 1 0 0 5 »ltt*if^i£ 

[0 0 8 0] fcii, jKlOftCT, 

4, 4' -if* {s^fyvrsy) -o-vV^yy&if 
(D^yyy^/ybZfDM^ft-; r-tyy^jy, a, 40 

*0ff$fc ; ; ft^fV h>« ; 7? xx*/T 

-vttwmim. ^yy — nitmm^ 
mm>rvyk&mk(Dt%m%L n, n-^t^^ 

[0 0 8 1] *3SB?Oiffi^«H±, £ fcfc&lfclSCT, 
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^ mm. mm, *t^f^^, 

if ©S* ©^ffit i 9 SSTct § D * fc, #7Bi&tt, 
[0 0 8 3] «p n B t LTFi, ir/vn-^x^r^fij 

<, ##«=fcflSft5±-C*ffl*, 7^/viv lit 
)®fo8,;&*&**t 5. l«^ a n p©^tt#i-fPS$ ft* 
K »»p B n i:Lm 8>*ft 

*S^*^ffl7^^-ft^W£ft 

5 0 ^tUliM^Wi, Silt, ^UltXtt^rix 
[0 0 84] a*^^H^p n n l4, 

sosftsastw-fe/i'o-^x^T 1 ^ irate 
u~*^T^wm±w<D i os*%k±, m u< a 

10-9 0**%, $e>K*fSL<ttl 0~50Sft% 

[0 0 8 5] ^ftffi-fe^n-^x^T/VOaatSr^tf 
Sul3iell^p n n l4, AS TM D 5 2 0 9 fcip1*5KR 
mK&^X, 4aW«t2 0S*%£Jl±, Sf4L<i4 

[0 0 8 6] tuIE-fe^n-^x^x^flltii'Iffl©^ 

mmmxmmi. mttttmxm+sm. 

p-^x^r/uiKSftS-fe^n-^x^T/vtSrffi'g- 
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Tt«tv\ tfiaaissftfti^, at, 

0. 1-1 0 0 urn, jf*L<fil~5 0 wmSATfc 
[0 0 8 8] lllSj&^SCfc^T, -feyl-D-X^^T/V 

[0089] ^mmmax y t?, io 

7~t?ft t^tuia^fDjDTK^i^^^'a 
5o mm, m'mm-mwxm 

*ftJ?©#ftfcJ:!m*i*-rT:fcJ:v\, i<D£5i-LT 
4^tt^*#*X«^^*fc^li^D n p^, *ft 

^n#7°1?/V?«(-#ftoT, 4»i^|JiLT 20 

[0 0 9 0] »*LV«^p B c ^tt, 

mZR^Zk* *fc©&ttfcJ;!J, j&ffitftRjt&Kiftg 
[0 0 9 1] Lm fclittf, £ 

am Bijgttam, r^h7>, t7vt*^ t 

^ym-th]} gfil tW>\ i?7 30 

f-yftif) ft£©^&i»3R&»8l ; ^tvH^p-*, 

^y if^trc y Ky, y /warn ft 

«HB8*Sift t^J* £fr 5 0 b cDS*#jSl-«X 

[ 0 0 9 2] HHE^^3 7-f/^-t*5V^Ttt, 
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fi % ^tt^i0i^#i-«tiT^5 D fife 
g#*§&©*#'>ftv\ 

[0 0 9 4] ^fp©^#il, 3tift^fflt5M^©S 
*©^SPSSE. 0fl*tf* ?&«0~5 0^ »£L<(31 
0-40 °0&&(DMWl, fMS 3 0-9 0 %gST?fi i 
ft5l£#-C§5. J» B p£#STf3fcft©ft;itt, * 

fc5i^s*< 4 **Mlftif©ffitt3ti»^*fflTffc5. 

tWftt*©-fe;vp-^^^T/KDl^7>^MLTll 
ft Lfc«c4ft *"&tf ±*^*f ft if ©atJTFfc, J» n p 

v>5t, I^^TT'CD^ P 0 pro^#lriifc5-i:^ 

[0 0 9 5] 

4r"&tr»-&Kt4, 3t^»tt(^)P^T, «*£ttftir©ffrfl 

tis^^Sftttsv^ ^e©fcfe, fife^asri^ftift 

«*LfctbTt, l^i^T^, #^^£D*^'> 
ftv\ lftf^©tflivj^<t^f^ 

[0 0 9 6] 

[£%09] KTt, ^JS«H^v^*»S*±!)Sim 
5fc©-?ttftv\ 

[0 0 9 7] ftjs, S^j*umt«W::*ivvT\ 3fcflB 

^/-/H 0 0 p pm*3j;T^2K4 0ml <DR!t^X\ $ 
H#ST, (lkW) Sr2 5cm©SgSI 

[0 0 9 8] Sfc, S^VP"^tt*tl,5^«^S 

it, ns&*©ft8H^i'tf-*£\ lsoorromiirx^ 
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[0099] mm 1 

8 0S»»J;^13 8 0£*g|5£fflV^\ 3 5^ 
3 ifffix^TvWt U Sffifc# W V A %W)Q UT * IP L 
fc. #f>tlfc^-fe;vn-^ 1 0 0 5 HSRjRzk 

1112. 14,«#«ftKJIl. 17X10" 2 

s*% (o. o3i^%) x m&m&wti-z*A' 

[0 1 0 0] roS$K2. 14©SI-t^^lO 
SO. 0 3 j±SSa7 5m 2 /g, 3LlWt*2S 

*% t d l - h vic~ yo. 5 s*%t*e«b3l » * 

y 6 1%) 1 . 5 fii;gP£2&0D u 71? F y 

/*=9 6. 5/3. 5 (E*%) <DlS&m2 3 5m 

[ 0 1 0 l ) $fc, WSLfc hW^rx Mffiff*® 
9 , itiflJE* 1 . 5 k g/c m 2 (m-.TV* 
Vf^IIISNo. 6 3 (lft) ) TitilLfco -t 

6, 2. 7 2lfi%i'>fr<, #tM4f±jypefcofc 0 
[0102] 2 

*jft0J 1 T*f§ feftfcffifc* 2.14 ©SSHr/Vn 1 

^0. 0 3 W m, itHffi«7 5m 2 /g, £S£«2 
fi*% t D L - h VO. 5 a: 

^y-/*>$6i°/o) i. ofifflRjsiutr-j-*— 

/g) 0. llfcffiSrjgJaU 7-tbV/7R=9 6. 5 
/3. 5 (S*%) OiS^«2 3 5fi«f|!ta^tS: 
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[0103] mm 

i T^btifcfitiK 2.i4 offlfrfrv-z i 

?-&0. 0 3<im, tt«7 5m ! /g, I^W§2 

Mg% iDL-h^^yo. 5 g*%T^ffi^a, a: 
^/-;W^6i%) o. 5£*8|JJttf7-f*— 

0. 3 tf , ttgffi^9m 2 / 
g, *&3, i^^|^28%) 0. 2M*aS£ 
SfebPU 7-fe^y/*=9 6. 5/3. 5 (1*%) 

s^»«2 3 5s*asi-«i^»^*, ft* 

[0104] Jfc«0!l 1 

[0105] mm 2 

W&W 1 Tilbtlfcffl&g 2. 14 ©Sat/Ha-* l 

2 8%) 0 . 5 IfiSS & j&On U 7* h y/7K 
= 9 6. 5/3. 5 (£*%) ©S^iS«2 3 5fi4|f|5 

«)ffl*#ti2. 6 8ll°/ofl)ot r©K-^*m^ 
[0 10 6] ^UT, HJSf!il~3, tttSEflUeiU^ 

T*#fc^fcy>r jiSL-i-i3Mi 

y y v<D^m^mwm iooa, mum 

[0 10 7] 
[fgl] 



(12) 
IS 1 
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100 
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100 
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44 
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100 
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32 
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mm 
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1.361 
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flaw oo 


34.81 
100 


30.12 
87 


29.26 
34 


2B.1S 
81 


25.68 
74 


mm 


88$ («> 


1.237 
100 


0.76S 
81 


0.T23 
58 


0.645 
fil 


mm 


(90 


31. 73 
100 


13.95 
44 


9.63 
36 


7.65 
24 
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£ i a> & m e> fritz 5 m.¥i i ~ 3 x^ntcy^ 

[0X0 8] ^Jfe#l4~6, Jttfcfll 3*5*1*4 

ML, 4 8B$W3L 9 6I$|RIS, 1 4 4^IB^©7>f /V 
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